Demyelination Occurred as the Secondary Damage Following Diffuse Axonal Loss in a Rat Model of Radiation Myelopathy.
The main purpose of the present study was to examine the time and dose-dependent course of demyelination in the rat radiation myelopathy model in the first 180 days after irradiation of the spinal cord. An irradiated cervical spinal cord rat model (C2-T2 segment) was generated using a 60Co irradiator to deliver 50 Gy and 100 Gy, respectively. The behavioral dysfunction was observed by the forelimb paralysis scoring system. The histological damage in the irradiated spinal cord was examined by hematoxylin/eosin staining, luxol fast blue staining, immunohistochemical analysis, methylene blue/Azure II staining, and uranyl/lead salts staining. The gene expression of oligodendrocyte-related markers were also determined by quantitative real-time PCR. The complete loss of forelimb motor function in all animals was observed at 180 days 50 Gy post-irradiation and at 120 days 100 Gy post-irradiation. We demonstrated that a 50 and 100-Gy single-dose irradiation of the C2-T2 spinal cord segment resulted in diffuse axonal loss and elicited secondary demyelination damage in the spinal cord. We further observed that 100-Gy irradiation reduced the gene expression of myelin oligodendrocyte glycoprotein in irradiated spinal cord. Taken together, our data not only define diffuse axonal loss as the main histological damage but also provide the first evidence that demyelination occurred as the secondary damage in irradiated spinal cord.